Gemcitabine-Induced Autophagy Protects Human Lung Cancer Cells from Apoptotic Death.
Gemcitabine has been used as a therapeutic drug combined with cisplatin for the treatment of lung cancer patients. However, the prognosis is poor due to acquired resistance. Accumulating studies have revealed that autophagy may contribute to the drug resistance. Therefore, the present study is aimed to clarify the mechanisms underlying gemcitabine-acquired resistance. SPC-A1 and A549 cells were incubated with gemcitabine followed by assessment of cell viability with MTT assays. GFP-LC3 transient transfection, MDC staining, and transmission electron microscopy were used to detect the change of autophagy at morphological level. Flow cytometry was used to monitor the effect of 3-MA on gemcitabine-induced apoptosis. Western blot analysis was used to detect the expression of p62, LC3, Beclin-1, ATG5, activated caspase 3, Bax, BNIP3, BNIP3L, and Bcl-2. Our study showed that gemcitabine significantly induced both autophagy and apoptosis in human lung cancer cells SPC-A1 and A549. Of interest was that when autophagy was inhibited by 3-MA, the gemcitabine-induced apoptosis was effectively enhanced, suggesting that gemcitabine can activate autophagy to impair the chemosensitivity of lung cancer cells. Furthermore, the inhibition of autophagy by 3-MA further increased the expression of activated caspase 3, Bax, BNIP3, and BNIP3L, all are critical apoptotic mediators. Contrarily, 3-MA treatment further decreased the expression of Bcl-2, which is an important anti-apoptotic protein. Our study indicated that autophagy protected human lung cancer cells from gemcitabine-induced apoptosis, and the combined use of gemcitabine and an autophagic inhibitor in lung cancer patients may be an effective therapeutic strategy.